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have a case  of actual irreversiUlity,  and the   changes  in the system can no longer be represented by assuming the conditions of § 36.
The hypotheses that not only are the phenomena of nature only statistically irreversible but that the universe is a rational dynamical system with the properties of § 36 are confirmed by many results of the Kinetic Theory of Gases. But whether the reversibility is actual or statistical, a dynamical scheme which takes account of motions of individual molecules is far too elaborate and minute to be employed in all practical calculations relating to the phenomena observed in nature as irreversible. It therefore becomes necessary to formulate a new scheme, and the simplest way of doing this is by the introduction of additional variables not conforming to all the conditions of § 36.
42.  Available Energy.    If a system is statistically irreversible in the  sense here   considered,   and  its  ultimate   parts   conform  to   the properties of § 36, the system will satisfy the Principle of Conservation of Energy,  so that as long as no energy  is supplied to the system from  without  the total   energy  will  remain  constant.     But only a limited portion of this energy will be   capable of  being utilised for conversion into mechanical work.    For in order to  xitilise the whole of the kinetic energy of the molecules, it would be necessary to reduce each molecule individually to rest.    The impulses which would have to be applied to the molecules would be exactly half those necessary to  reverse  the   motions  of the  system.     The process is impossible in reality.    Maxwell however gave the name demon to a hypothetical agent capable of controlling the motions of individual molecules, and with this nomenclature, statistical irreversibility consists in. the property that "Maxwell's demons'7 exist only in imagination and not in reality*
We are thus led to the conclusion that under any given conditions f only a limited portion of the energy of a system   can be converted into mechanical work.   This portion is called the available energy of: the system  subject to  the given conditions.    In order,  however,  to \ completely define  the available  energy   of a system,   it is necessary to specify not  only the  external  conditions to which  the  system is subject,   but also the   means at our  disposal   for   converting  energy into useful work.
43.  A parallel  in mechanics.    Owing  to   the   Earth's  rotation about  its   axis   and  its   orbital   motion  about   the   Sun,  the  Earth possesses an enormous store of unavailable energy.   The only mechanical energy which is available, is that depending on the relative displacements and motions of bodies on the Earth's surface.     It is in general impossible to influence the Earth's motions as a whole, for this would necessitate producing equal and opposite reactions on some other body. Hence it is impossible to  draw on the store of energy contained in